Increasing emphasis is being placed in dentistry, as in other areas, on outcome-based education and on the specification of learning outcomes. This paper describes the adaptation for dentistry of the medical three circle model as described by Harden to specify learning outcomes. The model offers an effective and user-friendly format based on the three dimensions of the work of a dentist. What the dentist is able to do ('doing the right thing'), how the dentist approaches their practice ('doing the thing right'), and the dentist as a professional ('the right person doing it'). The model also facilitates curriculum and examination planning, reconciles tensions between vocational and academic education and is readily understood and accepted by students and teachers.
Outcome based education (OBE) is neither a new concept or a passing phase in education, and is equally applicable throughout the educational continuum in dentistry from undergraduate to postgraduate training. 1, 2, 3 OBE focuses on the end product and defines what the learner is accountable for. It is not about telling teachers how to teach, or students how to learn. Learning outcomes determine what is taught and assessed, and can help to identify what is and is not essential. A clearer definition of the desired outcomes does not necessarily have to be restricting, as the methods of achieving the outcomes are still flexible. The specification of outcomes is not new to dentistry but to date much of the work in dentistry has been based on detailed specification of competencies. 4 The development of competency statements has been described by Chambers and Garrow 5 who suggests that their format should comprise of a three part structure that includes a verb, direct object, and qualifying conditions including special circumstances, limitations and explicit outcomes. McCann et al 6 illustrate the complexity of this approach in their paper which outlines the lessons learned from the competency-based curriculum initiative at Baylor College of Dentistry, which has taken three or four years to develop and is an ongoing process. There are clear advantages to defining the product of training in dentistry. However, there are serious limitations to these historic approaches that emphasize learning objectives rather than learning outcomes. In this paper we present an alternative framework for specifying learning outcomes in dentistry. 7 
CRITERIA FOR SPECIFYING LEARNING OUTCOMES
Harden et al 8 have suggested that the specification of learning outcomes should be expressed in such a way that they:
• Reflect the type of dentist envisaged at the end of undergraduate and postgraduate training.
• Are clear and unambiguous. It should be possible to look at the list of outcomes and know what attributes we expect to find in dentists.
• Are manageable in terms of the number of outcomes and yet provide a clear overview of the undergraduate curriculum or postgraduate training programme.
• Should be sufficiently few in number to:
(i) avoid the learner and teacher feeling overwhelmed by the details.
(ii) make a practical contribution to curriculum planning and postgraduate training by serving as a framework for the organisation of learning resources, and as a basis for assessment.
• Provide sufficient detail to address defined areas of competence and allow clarity of focus to assist planning an undergraduate curriculum or postgraduate training and communicating the learning outcomes expected. • Should be defined at an appropriate level of generality and be adaptable to all phases of the undergraduate curriculum and early postgraduate training.
• Should assist with the development of • Increasing emphasis is being placed in dentistry, as in other areas, on outcome-based education and on the specification of learning outcomes.
• The medical three circle model described by Harden has been adapted for dentistry and offers an effective and user-friendly format for specifying learning outcomes throughout the continuum of dental education.
• The model:
Has the potential to specify outcomes in all specialties and in different areas of dentistry including vocational and general professional training, and in the professions complimentary to dentistry. Facilitates curriculum and examination planning, reconciles tensions between vocational and academic education and is readily accepted by students and teachers.
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'enabling' outcomes. The list of outcomes should allow a 'design down' approach, so that there is a progression of learning.
• Should represent a holistic approach to dentistry, clearly expressing the relationship between different outcomes and how outcomes should relate to each other.
THE THREE CIRCLE MODEL FOR SPECIFYING LEARNING OUTCOMES IN MEDICINE
The criteria for specifying learning outcomes are met in the 'three circle' model for classifying learning outcomes, based on the three dimensions of the work of a doctor. 8 The starting point is the definition of the three essential elements of the competent and reflective practitioner. The doctor as a professional
THE ADAPTATION OF THE THREE CIRCLE MODEL FOR DENTISTRY
The three dimensions are equally applicable to the work of a dentist and it was decided to adapt the medical model for dentistry to reflect the nature of dental practice. Dentistry is a highly technical profession with the majority of patient encounters involving some form of interventive treatment, either operative or therapeutic. The outcomes were therefore grouped to more naturally follow the pattern of a patient encounter in the dental setting. (Figure 1 ) Thus, the three key 'tasks' or 'What the dentist is able to do' were identified as:
• Clinical information gathering -taking a full and relevant patient history, undertaking a comprehensive patient examination, and arranging and interpreting appropriate investigations.
• Treatment planning -planning a suitable course of treatment in line with the patient's needs and wishes, recognising when referral is appropriate.
• Treatment procedures -carrying out the specific treatment interventions required to restore/maintain the patient's oral health.
These tasks represent the practical aspects of patient care but the dentist brings much more than practical skills to the patient encounter. 'How the dentist approaches their practice' or what they bring to the treatment of each patient, therefore, was judged to include: The final dimension to the outcomes model is 'The dentist as a professional' . This encompasses:
• Role of the dentist within the health service -understanding the different dimensions of the dental profession and accepting the responsibilities that being part of that profession implies.
• Personal development -accepting responsibility for personal, career and continuing professional development.
These domains can be further sub-divided into more detailed learning outcomes. This is illustrated in Table 2 which shows the learning outcomes agreed as a result of a consultation exercise carried out in early 2000 by SHO educational supervisors at the three Scottish dental teaching hospitals. The degree of emphasis placed on each outcome and the level of detail to which it is taken will vary between different postgraduate training programmes and specialties, as will the learning and teaching methods which depend on the available resources. Inevitably there is overlap between some of the domains, with some outcomes being common to more than one domain. This serves to illustrate the inextricable links and interdependence between the different elements comprising a competent and reflective dentist.
The three circle model for dentistry has recently been adopted by the University Teachers of Orthodontics and the Standing Advisory Committee in Orthodontics to specify the learning outcomes for undergraduate, specialist ( Figure 3 ) and consultant training in orthodontics -the importance of the continuum of learning is an important concept that is readily conveyed by this format.
ADVANTAGES OF THE THREE CIRCLE MODEL FOR DENTISTRY
The specification of learning outcomes using this model provides both teachers and students with a 'chart' which brings a focus and direction to teaching, learning and assessment. The advantages are summarised using the acronym CARE.
Curriculum planning
The model emphasises 11 key outcomes and makes possible a design down approach to more detailed specifications. This facilitates curriculum planning in undergraduate and postgraduate education, as agreement is more likely at the level of the 11 outcomes, even if there is disagreement at the lower levels of outcome. Thus the model serves as a firm foundation for further work on the curriculum. In the past, educational practice has concentrated on a more detailed lower level specification of learning objectives, which makes agreement more difficult.
While the specification of outcomes with the emphasis on product rather than process, should influence decisions taken about teaching and learning, it does not dictate specific educational approaches. Thus the five Scottish medical schools, all with different approaches to teaching and learning medicine and no history of agreement on educational issues were able to agree a common set of learning outcomes for the Scottish doctor. 9 Using a similar approach, the Institute of International Medical Education was able to achieve an international agreement on the global requirements for medical education. 10 The broad perspective offered by the model also allows areas of the curriculum which have been relatively neglected to be easily identified, thus ensuring that all aspects of the curriculum are addressed within the educational programme.
A further advantage of the model is that it is applicable to all phases of education, emphasising the continuum of dental education and the transition from one phase to the next. The framework can be applied to the range of postgraduate education including vocational training, general professional training and specialist training.
Acceptance by students and teachers
The three circle model provides a clear statement of significant exit outcomes and provides a macro perspective. It is readily understood by students and teachers and has sufficient detail to convey its meaning clearly but not too much to overwhelm the user. For both teachers and students, the three circle model provides an intuitive, user-friendly and transparent approach to communicating the learning outcomes of an education or training programme. The learning outcomes are performance-based and relate to the work of the dentist at the appropriate level of their training. This relevance and validity makes them more likely to be accepted by practising clinical teachers, enabling them to plan the content of their teaching and design their materials more effectively. Appropriate teaching and learning strategies can be selected by using the three circle model as a template for their teaching.
Relationships between outcomes
The model reconciles tensions between vocational and academic education, which are potentially destructive when planning an educational programme. Competencies necessary for effective dental practice are recognised in outcomes 1 to 3 ( Table 2 ). The dentist, however, may have the skills to carry out the tasks of a dentist, but not the capabilities necessary for professional practice reflected in outcomes 4 to 10. Outcome 4 adds an important academic dimension. The sciences are seen not just as something to be learned and then forgotten, but as an important underpinning for dental practice and as part of the hallmark of a good dentist. The inter-relationship of outcomes, the evidence base and reflective nature of dental practice is emphasised, as is the coherent nature of the programme that students are required to study and understand. The personal development of the dentist as a professional and the dentist as an inquirer into his or her own competence is not overlooked. The holistic and integrated approach to dental education, and the interaction between the different outcomes is reinforced by the fact that it could be represented on a single A4 sheet (Table 2) .
Examination planning
The three circles outcome model is a useful tool for planning assessments, allowing teachers to set a blueprint for examinations, ensuring that an appropriate mix of assessment tools are adopted to assess the range of learning outcomes. This is important both for summative and formative assessment. In formative assessment or appraisal it can encourage undergraduates and postgraduates to relate learning to competence by using a reflection record based on the 11 outcomes. Reflection on practice and learning experiences is the key to effective learning and professional development, and the reflection record provides a framework around which thoughts can be structured. Table 1 The SHO dentist outcomes grid Table 2 Outcome grid for the specialist in orthodontics EDUCATION CONCLUSION Increasing emphasis is being placed in dentistry, as in other areas, on outcomebased education and on the specification of learning outcomes. The three circle model offers an effective and user-friendly format for specifying learning outcomes for teachers and students. The acceptability of this model is demonstrated by its adoption in medical education within the United Kingdom and the use of a similar approach by the Institute of International Medical Education to achieve international agreement on the global requirements for medical education. The successful and smooth adoption of this model for specifying learning outcomes in orthodontics throughout the continuum from undergraduate to specialist and consultant training suggests that it has the potential to specify outcomes in all specialties and in different areas of dentistry including vocational and general professional training. The foundation for this development must be the learning outcomes in the General Dental Council's (GDC) document, The First Five Years. When they are published they will be readily accommodated within the three circle model and reinforce the aim of the curriculum which is 'to produce a caring, knowledgeable, competent and skilful dentist who is able to accept professional responsibility for the effective and safe care of patients on graduation. ' In addition, defining learning outcomes in the future for the professions complementary to dentistry will be made easier by the three circle model.
